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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A

Hacrosiiee pykoBocTBo 1o skcmnyaranuu (PD) pacnpoctpansiercs Ha Bce MOAU(H-
Kallud MOJYJISl LIEHTPaIbHOTO MporeccopHoro ycrpoiictBa CPU-12A (Monynb) u mpeaHa-
3HAYEHO ISl U3y4YEeHHs YCTPOICTBA, IPUHIIUIA ACUCTBUS U IPABUII SKCIUTYaTallul MOJTYJISL.

JIOKyMEHT COJEpKUT TEXHUYECKHE XapaKTEPUCTUKU MOAYJIA, ONHCAaHUE MNPUHIIMIA
MOCTPOCHUS U pabOThI, a TaKXKe MHPOPMAIUIO, HEOOXOTUMYIO TTOJIF30BATENIO JJIs PABUIIb-
HOTO MOJKJIFOUYEHHSI U SKCIUTYaTallMi MOAYJISL B COCTABE PACIPEEICHHBIX CUCTEM yIIpaBiie-
HUS U TIpeTHa3HA4YeH AJIs JIUL, 00eCTIeYNBAIONINX MOJKIIOYCHHE, TEXHUIECKOe 00CITy KH1Ba-
Hue u Tekyuui pemoHT ACY TII, BKItouaromux Moayib.

Jlnia ©onee MOTHOTO MpEeACTaBIeHUs 0 paboTe MoayJs B PO mpuBeneHsl CTpyKTypHas
cxema MOAYJIS U €€ ONHCaHue, CXemMa MOAKIOYEHUsI BHEIIHUX YCTPOMCTB, IOKOJIEBKU Pa3b-
eMmoB. Kpome Toro, PO conmepxut onucanve npaBuil XpaHEHUs U TPAHCIIOPTUPOBAHUSA MO-

Ty IS
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A ]

1. OIIMCAHUE U PABOTA

1.1. Ha3naueHue Moay.ist

[TorHOE HaMMEHOBaHUE MOYJIS:

MopnyJib HeHTpaJbLHOro npoueccopHoro ycrpoiicrea CPU-12A.

Moayns neHtpanbHoro npoueccoproro ycrpoiictesa CPU-12A Bepcun V0.0.0
AJIT'B 426469.023 (manee Momynb) mpeAHa3HA4YeH g pabOThl B COCTaBE KOHTPOJIEPOB
TeXHoJoruueckoro obopynoBanus cepun «DCS-2001» U ABAAIOTCS OCHOBHBIM (PYHKIIMO-
HaJIbHBIM Y3JI0M KOHTPOJIIEpA.

Monynb sBiIsIeTCS BOCCTAHABJIMBAEMbIM U PEMOHTHOIPUTOAHBIM M3/EIHEM, IPEIHA-
3HAYEHHBIM JUI KPYIJIOCYTOUYHOW HEeNpepbIBHOW 3KCIuTyaTtanuu. Paboumne ycioBUs 3Kc-
IUTyaTaluu:

® TeMIiepaTypa oKpysxkaromiero Bozayxa ot -5°C go +60°C (6e3 KoHaeHCalluy BlIary);

® OTHOCHUTEIbHAS BIAXKHOCTh BO3ayXa 110 85% mipu temmneparype +25°C;

e atmocdepnoe nasienne ot 84 no 107 KIIA.

1.2. TexHM4YecKHe XaPaKTePUCTUKHU
OCHOBHBIE TEXHUUECKHUE XapaKTCPUCTHKU MOAYJIA ITPUBCACHLI B Ta6J'II/III€ 1.

Tabmmma 1.

HanmeHoBaHne mapamerpa 3HauyeHue

MB90F543G
Tun nponieccopa Fujitsu Semiconduc-
tor

4
¢ BO3MOKHOCTBIO
BHYTPEHHEro yMHoO-
skenus x1,x2,x3,x4

TakToBas yacrora npoueccopa, Ml 1t

128

O6vem FLASH-nmamsaru, Koaiit
BCTPOEHHAasi

6

O06nbem onepatuBHOU aMsTH, Koait
BCTPOEHHAs

KonnuecTtBo anpecyeMbix Mmoaynei Y CO 4

1
0,5 M6oa — async
KonnuectBo xananoB RS485 2 Mo6oa — sync
rajbLBaHHYecKas
pa3Bs3Ka
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A ]

Tabnuua 1 (mpoomKeHue).

KomnuectBo xananos RS232/RS485

1
31,25 Kb6ox — async
2 Mooxa — sync

HCIIOJIb3YeTCsl TAKKe
AJISl IPOrPaMMHUPO-
BaHMA
FLASH ROM
rajibBaHn4yecKas
Pa3BA3KAa TOJBLKO B
RS485

KomnuectBo kananoB CAN

2
rajJjbBaHn4yecKasi
pa3Bs3Ka

KomuuectBo CBCTOANOAHBIX HHAUKATOPOB

10

KommgectBo BBIXOHBIX CUT'HAJIOB UCIIPABHOCTHU

1
24B, 100 mA
rajibLBaHuYecKas
H30JIAIHA

KommgectBo BXOIHBIX CUT'HAJIOB 6J'IOKI/IpOBKI/I

1
24B, 5 MA
rajbLBaHHYecKasi
U301

Tok moTpeGieHus OT CUCTEMHOTO HcTOUHMKA 24B, MA, He Oonee

100

["abapuTHbIe pa3Mepbl MOAYJISl, MM:

114x102x25

Macca Moy, Kr, He 6oee:

0,2

BHGKT‘pOHI/ITaHI/Ie MOAYJIA OCYHIECTBIACTCA OT CUCTEMHOI'O HCCTa6I/IJ'II/I3I/IpOBaHHOFO HUCTOY-

Huka nutanus +18-36B + 2% , mourHocTh OTpebieHus He Oonee 2,5BT.

1.3. YcrpoiictBo u padora
1.3.1. Koncmpykuusn mooyns

Bremnuii Bua Moayiist mokaszad B npuiiokeHuu 1. KOHCTpYKTUBHO MOAYJb BBIOJIHEH
B BHJIC YETBIPEXCIOWHON NE€YaTHOW IIIAThl, YCTAHOBJIEHHOW B IUIACTMACCOBBIM Kopmyc. B
KadecTBe MHTEP(EHUCHBIX Pa3beMOB UCIONB3yIoTcs coeauHuTenn X1 1-CMMI169AS, XT2-
CMMO049A5. Coenunnrens XT1 npenHasHaueH sl HOJIKIIOUYEHHS K MOAYJIIO CUCTEMHOIO
MCTOYHMKA MUTaHus ¥ uHTepdeiicHpix kabeneit RS485 u CAN. Coenunutens X T2 npenHa-

3HAYCH JIA MOAKIIOYCHHA K HCIISIM UCIIPAaBHOCTU U 6J'IOKI/Ip0BKI/I.

Coemunutens X1 mpenHasHayeH Ui OpraHM3alid MHTEpdeiica MEeXITy MOIyIeM
CPU-12A u moxynsamu cBsizu ¢ o0bekToMm cepun DCS-2001 (DI-12, DIO-12, Al-14, AI-15,

Al-16, AO-12). Coenunutens X2 npeaHasHaueH JJis:

o JloxxmoueHus kK Momysto mo RS-232 (6e3 ranpBaHUYECKON Pa3BI3KH)

e [lepeBona monyins B pexxum nporpammupoBanust FLASH EEPROM

e 3amaHus ceTeBoro aapeca mpu padore B ceTsix RS485/232 u CAN

e [loakiroueHus COraacyroUMx pe3ucTopoB npu padote B ceTsix RS485 u CAN

Ha topue kopmyca pacnosiokeHbl JeCSTh CBETOAHOAOB U OlHa KHOINKa. CBETOAMO/IBI
VDI...VD8 3enénoro nu VD21 kpacHOro nsera MHIULIUPYIOT COCTOSTHUE MOJYJIS IO pe-
3yJbTaTaM CaMOJUArHOCTUKU M MOTYT OBITh HCIIOJIB30BAHbI B IPUKJIAAHBIX IPOTpaMMax.
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A

Caeuenue ceeroguoga VD11 xénroro nsera xapakTepusyeT IPaBUIBHOCTD BBIIIOJHEHUS
MIPOrpaMMbl U pa3pellaeT BblJauy yNnpasBistomux Bo3aeiictsuit Moayiasimu DIO u AO.
Knomka “Reset” mpegHa3zHadeHa s «ropsiaero» copoca mporeccopa MOy s,

1.3.2 IIpunnumn paboTsI.

CrpyKkTypHas cxema MOJyJis IPUBEIECHA B IPUIIOKEHUH 3.

B kauectBe yenmpanvrozo npoyeccopa (III) ucnonszyercst 16-Tu pa3psiHbINA BBICO-
KOTIPOU3BOIUTENBHBIN MUKpoKoHTpoiuiep DD3 MB90F543 ¢upmer FUJITSU SEMICON-
DUCTOR. OH umeeT pa3BUTYIO apXUTEKTYPy BBIYUCIUTEIBLHOIO SIAPA, MOIIHYIO CUCTEMY
KOMaHJ, 00uIue BHYTPEHHEH MaMATH pa3HOro TUMA U BCTpoeHHOH nepudepun. [locneanmii
¢axTop no3BossieT 3h(HEKTUBHO UCTIOIH30BATH IUIONIAb MHOTOCIONHOM MeYaTHOM MIaThl U
CYILLIECTBEHHO COKPATUTh KOJIMYECTBO MUKPOCXEM.

Jns opranmzanuu HajexHoro 3amycka LI ucnonb3yercs yCTpoWCTBO CymnepBU30pa
neHntpanbpHoro mporeccopa (CIII), BeimomnenHoe Ha 0a3ze mukpocxembl DD1 MAX703
¢upmer “Maxim”. CLII ¢popmupyet curnan copoca LI (-RESIN) npu nonaue snextponu-
tanust u Gopmupyet Taxxke curHai (-PFO) o HegonmycTuMOM CHIKEHUH 3JEKTPOIIUTAHUS 10
ypoBHs 4,75B, koTopsblil ociie nHBepTUpoBaHus nemeHnToM DD2.1 nomaercs Ha Bxox mpe-
peiBanus INTO BUC LITY. [ns moxctpoiikn MOMeHTa Bo3HUKHOBeHUs curHaia (-PFO) uc-
nonb3yercs uenb R1-R4.

IHamams npocpamm (IIIT) Bctpoena B BUC DD3 u umeer o6bém 128 Koaiit CMOS
FLASH. Vnpasnstomas nporpaMmma 3arpy’aercs ¢ IepcoHalIbHOI0 KoMnprorepa 1no RS-232
1ocJie MepeBojia MOAyJsl B PEKUM MpOrpaMMUpoBaHusl (cM. mpuiiokenue 4). [lns 3amycka
3arpy>kKeHHOM MPOTrpaMMbl MOJTYJIb IEPEBOAUTCS B PEXKUM pabOTHI (cM. miprioxeHue 5). He-
00XOUMO yYMTHIBaTh KOJIM4ecTBO LUKIOB 3anmuck Bo FLASH mamste. OHO HE JOJKHO
npesbimaTh rapantupoBanHoro ¢pupmoit FUIITSU SEMICONDUCTOR konuuectsa 10000
pas.

Hamame oannvix (II) BcTpoena B BMC DD3 u umeer o0wéMm 6 Koaiir. 1] npeana-
3HauYeHa JJI1 OpraHu3allid CTeKa, XpaHEHHUs BEKTOPOB MpEepbIBaHUMN, CUCTEMHBIX IEepeMeH-
HBIX U (uiaros, 0ypepoB AaHHBIX U T.1I.

Oxpannviii maiimep (WatchDog) Bctpoen B BUC DD3 u ciayxur st copoca L1,
€CJIM TIOCIIEHUI HENpaBWIBHO BHIMONHSAET mporpammy. WatchDog rapantupyer nepesa-
MyCK MpOTrpamMMbl B ciiydae c0Os IO Tak HaszbIBaeMOM “ropsueil” BeTBH anropurma. Jlis
(dbopMHpOBaHHS CUTHANA “‘TOPSYMH-XOJOIHBIM 3amyCcK’ ciykar snmemMeHTsl RS, R6, Cl,
DD2.2. Homunans! mogo0paHbl TAKMM 00pa3oM, 4TO MPU MPONaJaHuH dJIECKTPOTUTaHUs 00-
nee 4eM Ha 2,5¢ (¢ mocieayouM BoccTaHoBIeHHeM) Ha TuHUN C/W TOSIBUTCSI BBICOKUMN
ypoBeHb Ha Bpems He Oosiee 0,5¢c. D10 coObITHE HHPOPMHUPYET MPOrpaMMHOE 00ECTICUCHHE
0 HEOOXOIMMOCTH ““XOJIOTHOTO” 3aIyCKa C TOJHON MHUIIMATN3alUEeH CUCTEMBI.

Ecnu snexktponuranue mnpomajgano Ha MeHbIIee Bpems (WM HE MPoIajgano BOBCE, a
cOpoc mpousoiien uz-3a c6ost), To Ha TUHUU C/W HaxoaUTCs MOCTOSHHO HU3KUN YPOBEHbD,
YTO TOBOPUT O HEOOXOAMMOCTH “TOPSIUEro’” 3amycKa ajJropuTMa C 33JaHHOW TOYKM C yac-
TUYHOW MHULAATA3ALHUCH.

Cuenan ucnpasnocmu u paspeuterusi 6oixooos (Inhibit) ciyxut nns popmupona-
Hus curHana paspemenus padborel BINH moayneit DIO u AO, a Takke Ux HaJeKHOH OJ10-
KHPOBKHU NpU NepBOHavYalbHOM BKItOYeHHH Moayist CPU-12A (mo MomeHTa mporpaMMHO
WHUIMAIA3AIAA) WM HeoOpaTUMOM OTKa3ze, KOrja “Tops4uii” mepe3amyck He MpHBeNl K
BOCCTaHOBIICHHIO pabotocnocoOHocTH. OmHOoBpeMeHHO ¢ curHasom BINH ¢opmupyrorces
curHanel INHOUT+ u INHOUT-, no3BOJsIIOIIME OLEHUTh UCHPABHOCTH MOJYJS MPH BBI-
MOJIHEHUU TOJH30BATENILCKONH MPOTpaMMBbl. DJIEKTPUYECKUE XapaKTEPUCTUKHU IEMU clie-
AyIOINE:

* HomunanbHoe HampsikeHue U Tok - 24B, S0MA;

* ["anpBaHnueckas pa3Bsaska 2500B.
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A

OtcytctBue Toka B nienu INHOUT+/- B X0oie BBIOTHEHUS MOJIB30BATENIBCKOM TpO-

rpaMMbl MOXHO PaclieHUBATh KaKk HeucrpaBHOCTh Moayist CPU-12A.

®opmuposanue curnaiga BINH u INHOUTH/- moxer ObITh 3a0JI0KMPOBAHO TPH TI0-
nade B nenb INHIN+ u INHIN- nanpsokenus 24B (Tok He 6osee SMA), 94TO UCHOIB3YETCS
Ul OpraHu3aluu  “ropsiaero pesepBupoBanus’ 2-x wmopayneit. Llemn INHOUTH/- u

INHIN+/- ©MEOT raJIbBAHHUYECKYIO PA3BS3KY.
Cxema popmupoBanust Inhibit Bemonmnena ©Ha snementax DD4, DAL, V1, V2,

VD9-VDI1, C17, C18, R26-R37, VTI1. Tantanossiii konaencarop C18 umeer paznuuHbie
MOCTOSIHHBIE BPEMEHHM 3apsifia U paspsana. [loBbllieHre HanpsbKeHUs 3apsiia 10 YPOBHS, He-
obxoauMoro i cpabateiBaHus Kommapatopa DAL (M Kak ciencTBUE TMOSBICHUE pa3pe-
MIAIOIIEro CUTHaia Hu3koro ypoBHs Ha nuHuud BINH), nocturaercs 3a 30 — 40 ummyibCcoB
IUTenbHOCTRIO 1 Mc u mepuogoM 10 Mc, hopmupyembix ogHoBuOparopoM DD4 | koTopsrit
B CBOIO OYepe/b YIpaBisieTcsl MporpaMMHO depe3 JinHuto -INH. D10 cobbiTHe mpoucxoauT
npumepHo uepe3 0.8c mocie 3amycka IporpaMMbl, YTO UCKIIIOYAET MOSBIECHUE JIOXKHOIO pas-

pearomero Curaajia rnpyu BKIOUYCHUHA SJICKTPOIIUTaHUA.

[Tpu npekpamennu obpamieHuit co croponsl -INH k yctpoiictBy Inhibit curnan BINH
NEPEXOAUT B COCTOSIHME BBICOKOTO YPOBHS NPUMEPHO uepe3 2C, YTO JAeT YCTPOHCTBY
WatchDog B03MOXHOCTh OJIHOHM TIONBITKH Tiepe3amycka. Ecim mocie Hee paboTocrmocoo-
HOCTh HE BOCCTaHOBHJIACh, TO Yepe3 YKa3aHHOE BPEeMs IPOUCXOIHUT BBHIKIIOUCHHE BCEX BBI-

xozoB u nerns INHOUTH/- o0ectounBaercs.

Pecucmp oucnnes (PJ]) BbimonHeH Ha 6a3e yHuBepcanbHoro nopra bBMC DD3 u
npeaHasHaueH i 00coyKuBaHus 8-Mu cBeTonon0B VD1-VDS 3enénoro nsera u 01HOTO
ceeroanona VD21 kpacHOTro 1BeTa ¢ TOKOOTPAaHUYMBAIOIIUME pe3ucTopaMu. [Ipu 3Tom cBe-
TOJIMOJ] CBETUTCS IIPU HAJMYUHU HA COOTBETCTBYIOLIEM BBIXOJ€ HANPSKEHHUS HU3KOTO ypOB-
Hs. PJl nucnonp3yercss oneparmoHHONW CUCTEMOM JUIsl MHAMKALMU pe3yJIbTaTOB CaMOIUArHo-

CTUKH U MOXET OBITh 3a/ICHICTBOBAH B MPHUKJIAAHBIX IPOTrPaMMax.

Yempoticmeo obmena nociedosamenvrvimu oanHvimu 6 npomokoire MODBUS
(MODBUS) coctourt u3 2-x BctpoeHHbix B BUC LI nezaBucumbix kananoB UART.

Kanan COMO o6pasytot curnaiasl SOTO, SINO,RTSO0. [lnst rabBaHUYECKON U305~
1Y UCTIONB3YIOTCS BBICOKOCKOPOCTHBIC ONTpOoHbI V3 1 V5, a st pusmveckoit peanusauu
cTa"napta Mukpocxema DD6. Llenu rpo303ammuThl peain30BaHbl MPU TOMOIIH TO3UCTOPOB
PTCI u PTC2 u tpancunoB VD12 u VD13. Kanan COMO pabotaer B crangapte RS-485.

Kanan COMI1 o6pa3ytot curnanst SOT1, SINI, RTS1, CTSI1. [Ins ranbBaHU4eCcKOM

M30JISIIAN UCTIONB3YIOTCSI BBICOKOCKOPOCTHBIE ONTPOHBI V4 u V5, a st pusndeckon peau-

3aluy cTaHaapTa Mukpocxema DD7. Ilenu rpo3o3amuTsl peain30BaHbl PU IOMOLIH T0-
suctopoB PTC2 u PTC3 u tpancunoB VD14 u VD15. Kanan COM1 pabotaer B cranaapte
RS-485 nwnu RS-232. Jns peanuszanuu nocieIHero ucnoiab3oBaHa Mmukpocxema DD11,
BKJIFOUEHHAS TI0 CTAHIAPTHOM cxeMe. 3amperaercs ogqHoBpeMeHHas pabora COMI1 no
o0ounM Tumnam uHTephencos.

OmnepanroHHas cucTeMa HHULIMAIN3UpyeT 00a kanana B pexum ASYNC MODBUS
SLAVE Ha ckopocts 9600 60.1.

Yempouicmeo obmena nocrnedosamenvrvimu dannvimu 6 npomokxoie CAN (CAN) co-
crout u3 2-x BcrpoeHHbIx B BUC LII1 ne3aBucumbix kananoB CAN-bus.

Kanan CANO o6pa3ytot curnansl TX0, RX0. [[ns ransBaHUYECKON H30JISIINH HC-
MOJIB3YIOTCS BRICOKOCKOPOCTHBIE ONTPOHBI V6 1 V7, a i1 GU3NYEeCKOl peain3aliuy CTaH-

napra mukpocxema DD9. Llenu rpo3o3anursl peaan3oBaHbl Ipy momoiy noucropos PTCS

u PTC6 u tpancunos VD16 u VD17.

Kanan CANI1 o6pa3ytot curnansl TX1, RX1. J{ns ranbBaHUIECKON U30JISIITUN UCTIOJb-

3YIOTCSI BBICOKOCKOPOCTHBIE ONTPOHBI V6 1 V7, a 11 pusnueckoil peanusanuy cTaHaapTa
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A

Mukpocxema DD10. Ilenu rpo3o3amurs! peann3oBaHbl Ipy oMoy no3uctopos PTC7 u
PTCS8 u tpancuiio VD18 u VD19.

Jist 3aaHust CeTEBOTO aapeca Moty pu padote B mpoTokosnax Modbus u CAN uc-
MOJIb3YETCs TPYIIA KOHTAKTOB COeTUHUTENS X2 (CM. IpUIIoKEeHHe 7).

Jliis anexTpuueckoro corinacoBanus nemnei narepdeiicop RS485 u CAN ucnons3yior-

cs  pesuctopel R62, R63, R66 (RS485 kanan 0), R64, R65, R67 (RS485 kanan 1),
R71 (CAN kanan 0), R72 (CAN xanan 1). OHu OAKITIOYAIOTCS MPU 3aMBbIKAHUU KOHTAKTOB
X2 COOTBETCTBEHHO:

e 1-2 (CAN xkanan 0);

e 3-4 (CAN xanan 1);

o 5-6,7-8,9-10 (RS485 kanan 0);

o 11-12,13-14,15-16 (RS485 kanan 1)

Cocras 1ieneit 1 HoMepa KOHTaKTOB KJIEMMHOTO coequuutens X T1 momyst
CPU-12 cBenensl B Tabauity 2:

TaOnuua 2
KOHTAKT XT1 ITETIb XT1
1 KOpITyC
2 +24B
3 0B
4 CANO L
5 CANO H
6 CANO_GND
7 CANI L
8 CAN1 H
9 CAN1 GND
10 RS485 0 A
11 RS485 0 B
12 RS485 0 GND
13 RS485 1 A
14 RS485 1 B
15 RS485 1 GND
16 KOpITyC
Pacrnipenenenue curHajioB o KOHTakTaM pasbeMa X 12 rmokaszaHo B Tadnuie 3:
Tao0numa 3.

Ilens KonTakt

Inhibit Out + 1

Inhibit Out - 2

Inhibit In + 3
Inhibit In - 4
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74 Mooynb yenmpanovhozo npoyeccoprozo ycmpoiicmea CPU-12A

Yempoticmeo mexcmoodynvnozo unmepgheiica (MI) 006pa3yroT 4 MyIbTUILIEKCHPO-
BaHHbIC JIMHUM aJpeca/IaHHbIX, JIUHUHN YIpaBJIeHUs, OJOKUPOBKH, TAKTUPOBAHUS U MTUTA-
HUSL.

Pacnipenenenue curaagoB mo KOHTaKTaM pazbeMa X1 mokazaHo B Ta0uIe 4:

Tabmnuia 4.
Ilens KonTakt
ADO 1
ADI1 2
AD2 3
AD3 4
0Co 5
OCl1 6
VA 7
STR 8
KOpITYC 9
ov 10
+24V 11
CLK 12
BINH 13
+5VS 14
AV 15
KopIyc 16

1.3.3. Ilpozpammnoe obecneuenue

Mopynbs paboTtaet moj yrpasjaeHueM onepanronnon cucteMbl F543 [Iporpammuoe
o0ecrnieueHre MOIyJIsl MPeAyCMaTPUBAET TECTUPOBAHUE, BHITIOJHEHHE MPUKIAIHOM Mpo-
rpaMMBI TI0 0OCITYKHBAaHUIO MOAYJIEH CBSI3U C 0OBEKTOM, a Takke 0OMeH HH(popmMarueil mo
MOCJIeIOBATEIbHBIM KaHaJaM B Pa3IMYHBIX MPOTOKOJIAX.

1.4. MapkupoBka

MapkupoBKa MOAYJI JOJDKHA ObITh HAHECEHAa HEMOCPEJCTBEHHO Ha M3JENIUe WU Ha
NPUKPEIUIAeMBbIN K U3AETIUI0 HAKIIaJHOM JIEMEHT U COJepKATh!
e HauMMEHOBaHHE U (WIN) UPP U3AENHS;
® TOBAapHBII 3HAK UM HAUMEHOBAHHUE MPEINPUATHI-U3TOTOBUTEIS;
® 3aBOJCKOW HOMED.

1.5. Tapa u ynakoBka

TpancnoprtHas Tapa, B KOTOPOH MOCTaBIISIIOTCS MOJYJIH, MPEACTaBiIsieT co0oi Jora-
TBI HEepa30OpHBIM, IUIOTHBIM SIIMK C TOPLEBBIMU CTEHKAMH, COOpPaHHBIMHM Ha YeThIpex
iaHkax. Ha gmuk HaHOCSTCS OCHOBHBIE, JOMOJHUTEIbHBIE U MPEAYIPEAUTENbHBIE 3HAKH
mo 'OCT 14192. BuyTpeHHHE CTEHKH sIIIMKa OOWTHI (BhICTIaHBI) Oymaroii bY-b mo
I'OCT 515. Ilepen ynakoBKOH B TPAaHCIOPTHYIO Tapy MOJYJIA IIOMEUIAKOTCS B YKIJIaJOYHBIN
ANUK. YKIAJ0YHBIH AIIUK TpeAcTaBisieT codoil GyTsp u3 roppupoBaHHoro kaprona T-30,
I'OCT 7376. B ogHOM TpaHCIIOPTHOM sIuKe pazMmeniaercs 20 yKiIaJ04HbIX SIIMKOB.

[Tpu HEOOXOAUMOCTH HOBOM TPAHCTIOPTUPOBKHU YIIAKOBKY MOJYJICH CIIETyEeT MPOU3BO-
IUTh B HOPMAJIBHBIX KJIMMAaTHYECKUX YCIOBMSX B CIEAYIOIIEH TOCIEN0BATEIbHOCTH:

1. Kaxxnaplii Moaynb 3amauBaeTCsl B MOJIMATUICHOBBIM MakeT M YKJIAIbIBAETCSA B OT-
NENbHYI0 KOPOOKY BMECTE C COIPOBOUTEIBLHOMN JOKYMEHTAITUEH.
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2. Kopobku ¢ Moaymnsmu B konudecTBe 20 MIT. YIIAKOBBIBAIOTCS B YKIJIAJOYHBIN SIIIUK.
VYKIIa09HBIN SATUK MOMEIIASTCS B TapHBIN. [IpoMeXyTKH 3amoTHITE TOPPUPOBAHHBIM Kap-
toHoM T-30, 'OCT 7376;

3. TpaHCHIOPTHBIN MUK MAPKUPYETC:

- ManunyiasuuonHeiMu 3Hakamu: "' " u "HE BPOCATDB",;

- OCHOBHBIMHU HAJIUCSMU - IOJHOE WJIH YCIOBHOE HAUMEHOBAHUE IPY30MOJTy-
yaTess, MyHKTa Ha3HAaYeHHs ¢ yKa3aHUEM, NP HEOOXOAMMOCTH, ITyHKTA I1e-
perpysKu;

- JOTIOJHUTENbHBIMU HAJIUCSAMHU - MMOJHOE WJIH yCIOBHOE HAMMEHOBAHUE TPYy-
300TIPABUTENS U HAUMEHOBAHUE ITyHKTA OTIPABIICHUS;

- UHQOPMAIMOHHBIMH HAJMHUCAMHU - MACChl OPYTTO M HETTO I'PY30BOTO MECTA B
KHJorpaMmax, rabapuTHbIe pa3Mepbl TPy30BOIO MeCTa B CAHTUMETpax H
00BEM IPy30BOTO MECTa B KyOMUECKUX METpax.

TpancmopTHas MapKUpOBKa HAaHOCHTCS Ha (DaHEpHBIC WIIM METAJUIMYECKHE SIPIIBIKH.
[Topsimok pacroyiokeHuss MApKUPOBKH Ha OJTHOM M3 O0KOBBIX cTeHOK cooTBeTcTBYyeT [ OCT
14192 na Tapy. MapkupoBKy HaHOCST Kpackoi mo TpadapeTy Wih OT PyKH OBICTPO BBICHI-
Xalolen, BOJOCTOMKOM, CBETOCTOMKOM, COJECTOMKOM KpacKOW, IIPOYHOM Ha CTUPAHUE U
pa3mbiBanue. OCHOBHBIC HAANUCU HAHOCATCS BbICOTOM 30MM. JlonmoiaHHUTENbHBIE U HH(OP-
MAaIlMOHHEIE HAMHUCU HAaHOCATCSA BeIcOTOU 10MM.

[Tocne yknaaku Momyned B TapHBI SIIUK, MOCICAHUNA OOTATHUBAETCS MO TOpLAaM
CTaNIbHOM 1enbHOU JeHTol ceueHueM 0,4x20MM U tuiomOupyetcs. [1moMOBl uis IpenoT-
BpallleHUs OT MOBPEX/IEHUS IPU TPAHCIIOPTUPOBAHUM PACIIOIATAIOTCS B IITYXUX OTBEPCTHUAX
OOKOBBIX CTEHOK U 3alHIIAIOTCI CKOOaMHU.

B TeueHmne rapaHTUIHOTO CpOKa MOTPEOUTENh JOHKEH COXPaHATh YMAaKOBKY (yHako-
BOUHBIN ¥ TPAHCIIOPTHBIH ALIUKH), B KOTOPOH MPUOBLIM MOJTYJIH.

2. HCIHOJIb30BAHME 110 HASHAYEHUAIO

2.1. DxcmiayaTanMoOHHbIE OTPAHUYEHHSA

[Tpu skcmmyaTanmuu MOAYIIsi HEOOXOIUMO CIIEIOBATh BCEM PEKOMEHIAIMSIM B ITOJTHOM
COOTBETCTBUH C paszzenaMu Hacrtosimero PD. Kpome Toro, Heo6X0AUMO BBHIMIOIHATH MECT-
HbIC MHCTPYKLUH, NACUCTBYIOIIME B JAHHOW OTPACIIM MPOMBILIICHHOCTH, a TAKXKe Ipyrue
HOPMATUBHBIC JOKYMCHTBI, OIIPCACTIAIOMINUC IIpaBrJIia SKCILUTyaTalluu B3PbIBO3AIIUIICHHOIO
AIEKTPOOOOPYAOBAHHUS.

2.2. IoaroroBka MoayJisl K HCIOJIb30BAHUIO

Ilocne momyuyeHus, IUIMTEIBHOTO XPAaHEHUs WJIM TPAaHCIOPTUPOBAHUS MOIYJEH B
TPAHCIIOPTHOM Tape HEO0OXOIUMO MPOM3BECTH BHEIIHMM OCMOTP TPaHCIOPTHOIO M YKJIa-
JIOYHBIX SIIAKOB U IPOBEPUTH LEJTOCTHOCTD YIIAKOBKH.

ITpu oOHapyXeHMH HapyLIeHUs LEJIOCTHOCTH TPAHCIIOPTHON MM YKJIAJOYHOM Tapsl
HEO0XOAUMO COOOLTUTHh O HAPYIICHUH MPEINPUATHIO - U3rOTOBUTENO. JlanpHeimas 3Kc-
IUTyaTalusl MOyJisl BO3MOKHA TOJIBKO C pa3pelleHUsl IPEANPUATHS - U3TOTOBUTEIS.

Ecnu nenoctHOCTh Tapbl HE HApyLICHA, MOAYJb CIEAYET U3BJICYb U3 YIAKOBKH, IPO-
BECTU BHEIIHUN OCMOTP Ha OTCYTCTBHE MEXAHWYECKUX IOBPEXKICHUN M IPOBEPUTH COOT-
BETCTBUE KOMIUIEKTHOCTH MaCIIOPTY.

B cimydae xpaHeHUs WM TPAHCHOPTUPOBAHUS MOAYJS HPU TEMIEPAType HUXKE HyJIs
IpagycoB, BBIIEPKATh €T0 B HOPMAJIBHBIX YCJIOBUAX B TCYCHUM 12 4acoB.
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2.2.1. Ilopaook ycmanoexku
[Tepen HauamoM MOHTaka MOJYJIb CJCIYEeT OCMOTPETh U MPOBEPUTH 3a3eMJISIOIICE
YCTPOWCTBO, IEIOCTHOCTh 3JIEMEHTOB IUIATHI, MIEYAaTHBIX MPOBOJAHUKOB U OTCYTCTBHUE TIO-
BpPEKICHUIN pa3beMOB.
[Tpu nmepBOHAYATBLHON YCTAHOBKE MOJYJICH CIIEIyET BBIOJHHUTD CICAYIONINE EHCT-
BUS:
- ycranoBuTh MOyJb Ha DIN — penbe tuma DIN3 (TS 35/F6) wim DIN1 (TS32/F6);
- TOAKIIIOYUTH K MOJYJIIO CUTHAJIBHBIE IPOBOJIA U TIPOBOJIA TUTAHUS B COOTBETCTBUU C
IIOKOJICBKOW pa3beMOB MOJIYJIS .

2.3. Hcnoab3oBaHue MOAYJIA

[Ipexxne yuem HayaTh paboOTy C MOJIyJIeM, HEOOXOJUMO O3HAKOMUTBCS C IKCILTyaTa-
UOHHOW TOKYMEHTALMEH U KOHCTPYKIIUEH MOTYJIS.

ITpousBeaure c6opky kouTposuiepa DCS-2001 B enuHbI KOpITyC, COCTOSIIIUMN M3
monyist CPU-12A u HE0OX0IUMOTro KOJIMYECTBA M BHIa MOAYJEH CBSI3U ¢ 0OBEKTOM (HE
oosee 4-x). YcranoBute ceteBoil anpec moayinst CPU-12A u ipu HEOOXOAMMOCTH MPOU3-
BequTe coracoBanue nuHud RS485 nu CAN.

[IpucoennHenre U OTCOEAMHEHHE Pa3beMOB MOMYJS JOKHO MPOM3BOAMUTHCS IMPHU
OTKJIIOYEHHOM MUTaHUH.

[TonaiTe 35eKTponMTaHNEe HA MOAYJIb.

3. TEXHUYECKOE OBCJ/IY KUBAHUE
Haxonsmuiics B 9KCIITyaTaluyd MOIyJIb TEXHHUECKOTO OOCITyKUBAHUS HE TPEOyeT.

4. TEKYIIIUA PEMOHT

Monynb sBIsSE€TCS BOCCTAHABIMBAEMBIM M PEMOHTONPUIOJHBIM u3fenueM. B nepuoa
SKCIUTyaTallud B ClydyasX, HE TPEOYIOIIMX 3aBOJICKOTO PEeMOHTa (WJIM BbI30Ba Opurajsl
NPEINPUATHI-U3TOTOBUTENS) TIOTPEOUTEIO pa3pelIaeTcsi CBOMMH CHIIaMU TIPOU3BOAUTH 3a-
MEHY BBIIIEAIINX W3 CTPOS MOJIYJieH 3aTpeOOBAaHHBIX WM TOJYYECHHBIX Y TMPEIIpPUATHI-
M3TOTOBUTEIIS.

CaeneHusl 0 HEMCNIPABHOCTSIX 3aHOCSATCS B pa3zell “YdueT HEeHCIPaBHOCTEH IPU KC-
IUTyaTauuy’’ Macrnopra.

5. ITPABUJIA XPAHEHUA

XpaHeHre MOAYJS MOXKET ObITh KPaTKOBPEMEHHBIM (TapaHTUWHBIM) U JAJTUTEIBHBIM
B OTAIUIMBAEMOM XPaHUJIHUIIIE.

["apaHTHitHBIN CPOK XpaHEHUS MOIYJII C MOMEHTA U3rOTOBJICHHUS: 2 TO/1a.

CpOK IJIUTENBHOTO XpaHEHUs MOAYJIA B OTalIMBaeMoM XpaHwiuiie: 10mer.

[Ipu xpaHeHuM MOIyNs CIAEAYET BBLACPKUBATH CIEAYIOIIUE MapaMeTPhl OKpYKaro-
LIEH CPeJIbL:

® B OTAIIMBAEMOM XPaHWIHIIE TEMIIEpAaTypa BO3AyXa JOJKHA OBITh B Mpeaeiax oT
5 no 40°C, otHOcHuTenbHas BIaxHOCTh 10 80% mpu Temneparype 25°C 6e3 KOHIeHCAIuN
BJIATH;

® coJep)KaHHuEe KOPPO3HMHBIX areHTOB B arMocdepe XpaHWJIHINA HE JIOJDKHO Ipe-
BBILIATH!

e cepaucToro raza 20 mg/m B CyTKH;

® XJIOPUCTBIX COJeH 2 mg/m B CyTKH.

Mopynb nepes 3aKkiIaIkol Ha IIUTENbHOE XpaHeHue (10 UCTEUEHUH TapaHTUHHOTO
CpOKa XpaHEHUs1) 10JKEH ObITh IEPEKOHCEPBUPOBAH.
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KoHncepBanus 1omxkHa TpOBOAUTHCA B IOMEIICHUH MIPU Temmneparype Bo3ayxa 20°C
+-5°C 1 OTHOCUTENIbHOH BIaXHOCTH He Oosiee 70% 6e3 pe3kux KojaeOaHui TeMInepaTyphl.
[TomemieHne HOMKHO OBITH 3aLIMIIEHO OT MPOHUKHOBEHHUS B HETO aTMOC(EPHBIX OCAIKOB
1 KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOp, CEPOBOAOPO, AMMHAK, CEPHUCTBIN Ta3 u Ap.). [Ipu
MPOBEJICHUH PadoT IO MEePEKOHCEPBAIMU CIEYET COOI0IaTh TpeOoBaHMs 0€30MacHOCTH
o 'OCT 9.014.

6. TPAHCIIOPTUPOBAHUE

TpancmopTHas Tapa ¥ ynmakoBKa 00eCHEUMBAIOT COXPAHHOCTH MOJIYJISI TPH TpPaHC-
MOPTUPOBAHUU BCEMH BHUJAMH TPAHCIOPTAa: aBTOMOOMIIBHBIM, >KEJIE3HOIOPOKHBIM, BO3-
OYIHBIM (TIPH YCTIOBUH Pa3MEIEHUS MOJIYJSI B TEPMETH3NPOBAHHOM OTCEKE) B COOTBET-
CTBUM C IIpaBWJIaMH TPAHCIIOPTUPOBAHUS I'Py30B Ha COOTBETCTBYIOILIEM BMJIE TPAHCIOPTA
U TIpY XpaHEHUH €T0 B TEUEHUH CPOKOB, YKa3aHHBIX B paszzeie 5.

[Ipu TpaHCOPTUPOBAHMHU YHMAKOBKAa MOJYJIS JTOJDKHA OBITH 3alllMIIEHa OT MPSIMOTO
BO3JICHCTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcropTUpPOBaHNE BCEMU BUJAMHU TPAHCIOPTa MOXET MPOBOJIUTHCS B CIEIYIOIIMX
YCIIOBHUSX:

1) Temmepatypa oKkpyXxaromero Bo3ayxa ot Muayc 60 mo mioc 60°C;

2) oTHOCHUTENbHAs BIAXXHOCTh 98% mpu Temnepatype 25°C;

3) atrmocepnoe nasienue ot 12 Klla (90 mm Hg) no 100 Kna (750 mm Hg).

[Ipu morpyske u BBITPY3Ke MOJyJIM HE OpocaTh, COOII0OaTh MEPBI MPEIOCTOPOKHO-
CTH OT MOBPEXKJICHUSI TAPHOTO SIIIIKKA.

[Tocne morpy3ku B TPAHCIIOPTHOE CPEJCTBO SIIUK 3aKPEIUISIETCS C LENbI0 UCKITI0Ye-
HUS BO3MOKHOCTH €TI0 ITPOU3BOJILHOTO NEPEMEILECHNUS.

7. IIPABHUJIA O®OPMJIEHHUSA 3AKA3A

[Tpu oopmiteHnu 3aka3a Ha MOJIYJIM B OJIaHKE 3aKa3a HEOOXOAUMO yKa3aTh CIEIYIO-
e JTaHHBIE:
e “HaumMeHoBaHue” - yKa3bIBaeTCs MOJIHOE HAUMEHOBAaHUE MOJYJIS C yUETOM
MoauduKanmy;
e “Koi-B0” - yKka3pIBaeTCsl KOJUYECTBO MOCTABISAEMbIX U3AECINN JAHHOIO Ha-
MMEHOBAHUS U BapHUaHTAa.
Kpome Toro, B Gianke 3aka3a MOTYT OBITh OTOBOPEHBI 0COObIE YCIOBHUS MOCTABKU MO-
Ty Jen.
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3ajaHle CETEBOTrO ajpeca.

Anpec

B
cetu
32
33
34
35
36

37

38
39
40

41

42

43

44
45

46

47

48

49

50
51

52
53

54
55
56

57

58
59
60
61

62
63

Coenuaurens X2

19-20 | 21-22 | 23-24 | 25-26 | 27-28

17-18

Anpec

CeTH

10
11

12
13
14
15
16
17
18
19
20

21

22
23

24
25

26

27

28
29

30
31

Coeannurenap X2

19-20 | 21-22 | 23-24 | 25-26 | 27-28

17-18

[Ipumeuanue. “0” o3Hauvaer, YTO MEpPEMbIUKA CHsTA, ~1” O3HA4YaeT, 4TO MEepeMblUKa yCTa-

HOBJICHA.
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